Data collection and crystallographic structure refinement statistics for the selected serial datasets from the nitrite-bound AcNiR structural movie at 190K. Data were processed using CC1/2 >0.3 and I/σ(I) >1.0 (outer shell) cutoff. Redundancy 5.9 (3.1) 5.9 (3.2) 6.4 (6.1) 6.5 (6.0) 6.6 (6.3) 6.8 (6.9) 6.8 (7.0) blue and brown respectively via transition states TS1 and TS2. The structure of the final side-on geometry labelled S is the same for both pathways, while the position of S along the x-axis varies due to the differences in reaction coordinate path lengths. The minimum energy path (MEP) was generated using the geometries in Fig. 5 , giving a barrier of 1.9 -2.4 kcal/mol, depending on the position of water molecule W2. The barrier is estimated from the initial top-hat orientation of nitrite and the highest point on the path. The barrier to transition is low and hence reorientation of nitrite is likely to take place when the Cu is reduced. Although the barriers calculated from the different top-hat starting geometries are similar, the MEPs are somewhat different. The approximate transition state TS1 in the first path is an early TS and resembles a top-hat orientation, whereas TS2 in the second path is a late TS and is closer to the side-on orientation. The different positioning of W2 influences the nature of the transition state and reorientation of W2 causes the small distortion in the energy pathway observed at a reaction coordinate of approximately 7 Å in TS2. Despite these differences, the barrier is low enough in both cases to suggest that the transition from top-hat to side-on nitrite is straightforward in the Cu(I) state.
Figure S4
Superposition of the T2Cu-water structures from ds50190, ds10RT with previously determined MSOX series at 100K [magenta, PDB 5i6p, (Horrell et al., 2017) ] and the structure of the resting state enzyme [red, PDB 2bw4 [(Antontyuk et al., 2005) ], which was also determined at 100K.
Note that a longer T2Cu-water separation is observed in the resting state enzyme together with a dual conformation of Asp98, not observed in our MSOX structures. ds3190 (white)/ ds3RT (orange) and are compared in both panels to the AfNiR nitrite bound structures obtained using SFX (purple) and SR methods (cyan) (Fukuda et al., 2016) . 
